Introduction
Peroxisome proliferator-activated receptor (PPAR) is a ligand-binding transcriptional regulatory factor, which belongs to the nuclear receptor superfamily and regulates the expression of a group of genes involving glucose and lipid metabolism. There are three PPAR subtypes, commonly designated as PPARα, PPARβ (δ), and PPARγ [1, 2] . The functions of these PPAR isoforms, after activation by drugs (antiinflammatory agents, fibric acids) and fatty acid derivatives (including prostaglandins and plasticizers), include an increase in lipid and cholesterol metabolism, adipocyte differentiation, and an improvement in insulin sensitivity [1, 3, 4] . PPARγ is the most extensively studied PPAR subtype. It has been demonstrated that PPARγ is the receptor of the thiazolidinedione (TZD) class ligands [5] . Among the TZD type antidiabetic drugs, rosiglitazone and troglitazone are potent adipocyte-differentiating agents, which activate ap2 gene expression in a PPARγ-dependent manner [6] . As PPARγ ligands may regulate the adipogenesis, they can be designed and modified for the treatment of cardiovascular disease and diabetes mellitus [1, 7] , and PPARγ has been an attractive target for new drug discovery. To date, several types of PPARγ agonist with new structures have been developed, as though few can be clinically used [8] . In fact, the search for new PPARγ agonists has long been an alluring project.
Nature remains as a source for organic structures with unparalleled diversity, and the enormous importance of natural product is obvious. In recent years, there has been growing interest in alternative therapies and the therapeutic use of natural products, especially those derived from plants. In fact, natural products, containing inherently more structural diversity than synthetic compounds, have been the major resources of bioactive agents and will continue to play an important role in the discovery of new drugs [9] . Encouraged by these facts, we have recently focused on finding of PPARγ agonist on the basis of natural resource exploration. This present study was to test the PPARγ agonistic activity of SmE and observe the ameliorative effects of Smietenia mahagony extract (SmE) on diabetic db/db mice.
Materials and methods

Materials
The plant material was purchased from Indonesia and the specimen (No 20030601) was deposited in Shanghai Institute of Materia Medica. OneTouch R Ultra used for measuring the blood glucose level of diabetic db/db mice was purchased from Shanghai Qiangsheng Medical Treatment Equipment Ltd, Shanghai, China.
Animals The db/db mice were supplied by Shanghai BK Corporation. The male mice, 40-50 g, were sanitary, and allowed free access to water during the experiment.
Extract of Swietenia mahagony Powdered S mahagony seeds (0.8 kg) was refluxed with EtOH (95%, 2 L) for 2 h three times, then filtered. The combined filtrate was concentrated under reduced pressure and partitioned by EtOAc to obtain EtOAc fraction (40 g).
PPARγ agonists assay Yeast liquid synthetic dropout medium without leucine and tryptophan (T-L-) was prepared referring to Yeast Protocol Handbook [10] . SmE (50 µg/L) and rosiglitazone (0.1 µmol/L) were dissolved in Me 2 SO for assay use.
The yeast two-hybrid system was established for identifying PPARγ agonist by our laboratory [11] . The yeast strain AH109 named p1c2, harboring the expression plasmid pGADT7-CBP and PGBKT7-PPARγLBD, was used for PPARγ agonist screening [12] . Yeast clone p1c2 was inoculated into 2 mL T-L-liquid medium from a plate, then incubated at 30 ºC overnight (16-18 h) with shaking (250 r/min). After vortexing and recording OD 600 , the cell culture was diluted with T-L-liquid medium until its OD 600 reached about 0.05. Subsequently 5 µL of Me 2 SO or drug was added to 495 µL of diluted yeast culture, test cultures were incubated at 30 °C overnight (14-16 h), and then α-Galactosidase Assay was performed [10] .
Blood glucose level measurement
The basal blood glucose levels of 40 male db/db diabetic mice were measured everyday for 7 d, and 24 mice showing comparatively steady blood glucose level were screened out. These mice were divided into three groups (n=8) according to the blood glucose level. The mice were given 0.5% CMC-Na (10 mL/kg) in the control group, SmE (1000 mg/kg) or rosiglitazone (10 mg/ kg) in the treated group by ig everyday for 2 weeks. The blood glucose concentrations were measured using a blood glucose level monitor (OneTouch R Ultra, Shanghai) every other day. Data were analyzed using the NDST8.8W analysis program.
Statistical analysis The results were expressed as mean±SD and analyzed by unpaired t-test.
Results
PPARγ ligand-binding activity of SmE SmE exhibited moderate agonistic activity to PPARγ, and its relative α-galactosidase intensity from the yeast two-hybrid assay was 2.13 at the concentration of 50 µg/L, which was approximately half that of rosiglitazone 35.7 µg/L (0.1 µmol/L), a potent synthetic PPARγ agonist (Figure 1 ), whose relative α-galactosidase intensity is around 4.29.
Effect of SmE on diabetic db/db mice After 14 d of feeding, the blood glucose levels decreased markedly in the both SmE-and rosiglitazone-treated groups compared with the control group. The blood glucose concentration of db/db mice in the control group was 17.03 mmol/L, yet in the treated groups 7.58 mmol/L and 6.98 mmol/L respectively (Table 1) . In comparison with the control group, the blood glucose levels decreased 55.49 % (P<0.01) in the SmE-treated group and 59% (P<0.01) in the rosiglitazone-treated group.
Discussion
Swietenia mahagony is a large, medicinally and economically important timber tree native to the West Indies. The seeds of this plant are used for the treatment of hypertension and malaria as a folk medicine in Indonesia [13] . In the present study, we tested the effect of S mahagony on the PPARγ agonistic activity and the amelioration of the blood glucose level in type-II diabetic mice, a representative insulin resistance syndrome. With the help of the yeast twohybrid system assay, the possible anti-diabetic mechanism of Swietenia mahagony was proposed. The results in vivo showed that Sm E exhibited moderate effects on decreasing the blood glucose levels of the diabetic db/db mice. These results may give us a new hint that SmE might be used as a potential agent for diabetic therapy with its PPARγ transcriptional regulatory function as one of the in vivo mechanisms even though there may be existed other efficient components in SmE against other targets for diabetic therapy.
